Between 10 and 20% of adolescents worldwide experience a mental health problem within a given 12-month period. Mental health problems impact on an adolescent's potential to live a fulfilling and productive life and lead to challenges such as stigma, isolation and discrimination. To address this need, in recent years, there has been growing interest into broad-based school-integrated health promotion interventions that seek to build resilience and augment protective factors in adolescents. Mindfulness-based interventions (MBIs) reflect one such approach that have been administered to adolescent populations in both resilience building and treatment contexts. This paper discusses the utility of school-based MBIs as an adolescent health promotion approach and makes recommendations for intervention design, delivery and evaluation. Emerging evidence indicates that school-integrated MBIs may be a cost-effective means of not only meeting government objectives relating to adolescent mental health, but also for improving the wellbeing of teachers and parents. Furthermore, there is growing evidence indicating that mindfulness can elicit improvements in student learning performance and general classroom behaviour. However, notwithstanding these beneficial properties, there remains a need to conduct large-scale empirical investigations that seek to evaluate the effectiveness of school-integrated MBIs at a regional or national level. A further challenge is the need to ensure that mindfulness instructors are able to impart to adolescents an experiential understanding of this ancient contemplative technique.
Between 10 and 20% of adolescents (typically defined as individuals aged 10-18 years) worldwide experience a mental health problem within a given 12-month period (Kieling et al. 2011) . The average age of onset for mental illness is 12-24 years, with 50% of all mental illness having commenced before the age of 14 (World Health Organization [WHO] n.d.). Anxiety disorders and mood disorders reflect the most prevalent psychiatric issues in adolescents, with depression being strongly related to suicide completion (WHO 2012) . Mental illness in adolescents is linked to more serious psychiatric problems in adulthood as well as (for example) academic underachievement, delinquency and criminogenic behaviour, impaired employment prospects, financial problems and participating in risk-taking behaviour (Derevensky and Gupta 2004; Dowling et al. 2017; Dray et al. 2017; Granero et al. 2014; Grant et al. 2010) . Conversely, mental wellbeing in adolescence aids in the development of healthy functioning adults that can make meaningful contributions to the socioeconomic development of a country (WHO 2012) .
Key determinants of mental illness in adolescents include (but are not limited to) low socioeconomic status, social isolation, exposure to violence and lack of peer or family support (WHO 2012) . However, the impact of such determinants can be mitigated by protective factors such as family and community cohesion, pro-social behaviour and social connectedness, support from schools and mental health services (including social services), and the community's engagement with local and national health promotion schemes (e.g. asset-based community development and social prescribing initiatives) (Dray et al. 2017; WHO 2012) .
In line with Rose's (1992) prevention paradox principle (i.e. where it is deemed that blanket prevention initiatives that incorporate low-risk individuals can reduce disease burden more effectively than targeting only high-risk cases), in recent years, there has been growing interest into broad-based adolescent mental health promotion interventions that seek to build resilience and augment protective factors (Windle 2011) . While such approaches have been delivered in homeless shelters, juvenile detention centres and outpatient clinics, they are typically delivered as school-based projects-whether as curriculum-integrated courses or structured extracurricular activities (Bluth et al. 2016; Dray et al. 2017; Weisz et al. 2005) .
One such adolescence resilience-building approach that has been evaluated empirically is the US-based 12-week PENN Resiliency Program that employs cognitive behavioural principles to augment intra-psychic and interpersonal protective factors as part of school curriculumintegrated group sessions (Gillham et al. 2008) . The PENN Resiliency Program has demonstrated some efficacy for improving resilience in adolescent levels of depression and problem internalisation, but the effects on these specific outcomes have not been replicated across successive meta-analyses (Bastounis et al. 2016; Brunwasser et al. 2009) . A more recent metaanalysis, focussing on a broad range of both children and adolescent resilience programmes (i.e. not limited to the PENN Resiliency Program), evaluated the effects of 57 (n = 41,527) controlled school-based resiliency studies that focussed on augmenting protective factors such as cognitive competence, coping ability, problem solving capacity and communication skills (Dray et al. 2017) . The resiliency interventions were mostly based on cognitive behaviour therapy (CBT) yet despite showing a significant effect for reduction of anxiety and general psychological distress in children (i.e. individuals aged under 10 years), these effects were not observed for adolescents (Dray et al. 2017) .
This observation appears to be consistent with the wider scientific and clinical consensus relating to the applications of CBT that, while demonstrably efficacious for a range of psychological issues, can yield high rates of relapse and/or non-completion amongst some population (including adolescent) groups (Shonin et al. 2014a) . Indeed, the selective efficacy of second-wave cognitive behavioural approaches such as CBT was a factor that resulted in a marked growth of interest and empirical investigation into third-wave cognitive behavioural approaches. Unlike 'second-wave' cognitive behavioural approaches that seek to modify core beliefs and faulty thinking patterns, third-wave CBT approaches, such as mindfulness-based interventions (MBIs), advocate the acceptance of distressing psychological and somatic stimuli as part of a perceptual strategy to maintain awareness of present moment experiences (Shonin et al. 2012) .
Mindfulness is a form of meditation that derives from Buddhist practice . It corresponds to the 'process of engaging a full, direct, and active awareness of experienced phenomena that is: (i) psycho-spiritual in aspect, and (ii) maintained from one moment to the next' (Van Gordon et al. 2015, p. 592) . Mindfulness interventions have been administered to adolescent populations in both resilience building and treatment contexts, including as part of large-scale health promotion initiatives. For example, in treatment contexts, findings demonstrate that mindfulness can lead to improvements in adolescents' levels of (but not limited to) (i) anxiety and depression (Zoogman et al. 2014) , (ii) rumination, hostility, negative coping, intrusive thoughts, emotional arousal and stress in interpersonal relationships (Sibinga et al. 2013) , (iii) co-occurring post-traumatic stress and substance use disorder (Fortuna et al. 2018 ) and (iv) diabetes (Shomaker et al. 2017 ). Findings likewise demonstrate that mindfulness can be an effective means for building resilience via improvements in (for example) healthy lifestyle behaviours such as physical exercise (SalmoiragoBlotcher et al. 2018) ; working memory capacity (Quach et al. 2016) ; emotional wellbeing (Galla 2016) ; optimism and social competent behaviours (Schonert-Reichl and Lawlor 2010); and self-compassion, perceived stress and life satisfaction (Bluth et al. 2015) .
Mechanisms of Action
In addition to the aforementioned empirical findings, support for the implementation of broadbased resilience-building approaches in adolescents derives from psychological models such as problem behaviour theory (Donovan et al. 1991) and ontological addiction theory Van Gordon et al. 2018 ). These models assert that a given problematic behaviour or mental illness symptom is invariably an indicator of a more systemic maladaptive belief or unmet psychosocial need, which can manifest across multiple risk-taking behaviours or psychopathologies. Indeed, adolescents often develop destructive cognitive or behavioural strategies (e.g. thought rumination, self-blame, violence and aggression, substance and alcohol abuse, problem gambling) as a floored means of coping with distressing feelings or situations (Canale et al. 2016) . Furthermore, emotions are often experienced with greater frequency and intensity in adolescence due to cognitive and biological (including sexual) maturation, as well as the growing importance of interpersonal interactions and peer acceptance (Agarwal and Dixit 2017) .
Accordingly, it appears that a key mechanism of action of mindfulness is to create 'mental breathing space' such that adolescents can not only start to observe their thoughts and feelings, but can also learn to remain 'unattached' to them by relating to them as 'passing phenomena' (Shonin et al. 2012) . In turn, this greater awareness and perceptual distance from thoughts, feelings and sensory processes fosters a greater capacity to regulate emotions during the developmentally demanding period of adolescence (Agarwal and Dixit 2017) . In this manner, learning to apply mindfulness techniques during adolescence can promote healthy character and personality formation, as well as cultivate resilience and coping skills that continue to have utility during adulthood (Agarwal and Dixit 2017) .
Intervention Design and Delivery
While advocates of broad-based resilience-building adolescent interventions frequently cite schools as an optimum delivery setting, they also highlight the importance of tailoring such interventions to the needs of young people as well as seeking to augment protective factors such as involving parents and other community support infrastructure (Dowling et al. 2017) . In respect of mindfulness interventions, more specific recommendations for school-based implementation typically include maximising the efficacy and acceptability of MBIs by (1) using or creating a physical space where young people feel safe, (2) involving school personnel in a supporting capacity, (3) planning out-of-class (online or face-to-face) interaction between adolescents and the programme facilitator to cultivate trust and (4) making minor curriculum adjustments as required to meet the specific needs of the adolescent group in question (i.e. without any material deviations from the intervention protocol) (Bluth et al. 2016) .
More technically orientated adolescent-focussed recommendations by Shonin et al. (2014b) also advocate (i) the use of meditative anchors to help young people overcome concentration difficulties (e.g. counting the breath from 1 to 10), (ii) guiding meditations (e.g. by using gently spoken phrases such as 'breathing in, I am fully aware of my in-breath' and 'breathing out, I am fully aware of my out-breath'), (iii) not forcing the breathing (i.e. young people should allow the breath to follow its natural course), (iv) making use of age-appropriate metaphors (e.g. mindfulness can be likened to the sun that causes flowers to grow by simply observing and shining on them, or cats that tend to be more deliberate and composed in their movements compared to dogs), (v) ensuring course leaders are adequately trained and teach mindfulness from an experiential perspective (i.e. so that instructors 'naturally exert a reassuring presence that helps schoolchildren to relax and connect with their own capacity for cultivating meditative awareness', p.31), (vi) supporting young people to integrate mindfulness into everyday life situations (e.g. encouraging at-home mindfulness practice by providing a CD of guided meditations and inviting parents, caregivers and relevant community figures to partake in mindfulness practices with young people outside school), (vii) making use of mindfulness reminders (e.g. by guiding adolescents to apply the three-step SOS technique at the point disruptive thought or feelings arise: (1) Stop, (2) Observe the breath and (3) Step back and watch the mind), (viii) teaching adolescents to adopt a correct meditation posture (i.e. that is stable and upright but at the same time natural and relaxed), (ix) making mindfulness practice enjoyable and stimulating for young people (e.g. using sensory aids such as a meditation singing bowl or practicing mindfulness in nature) and (x) inviting both students and school teachers to assume the role of 'mindfulness champions' as a means of enhancing engagement.
The present authors would also recommend basing the intervention on a student mindfulness approach that has already been validated empirically. Examples include programmes such as Learning to BREATHE (Broderick 2013) , '.b' (pronounced 'Dot be') Mindfulness in Schools curriculum (Kuyken et al. 2013) , Mindfulness Education programme (SchonertReichl and Lawlor 2010) and Meditation Awareness Training (used with lightly older student groups; Van Gordon et al. 2014) . Typically, such programmes deliver mindfulness in group sessions and comprise weekly taught sessions with guided mindfulness activities and an at-home practice element (Shonin et al. 2012) . Given the efficacy of MBIs appears not to be undermined by teaching mindfulness over the internet (e.g. Jayawardene et al. 2017) , coordinating the delivery of MBIs to schools via the internet may be an attractive proposition for adolescent wellbeing stakeholders as it would help to minimise the impact on costs and school resources.
Key Performance Indicators and Evaluating Effectiveness
Key performance indicators (KPIs) for health promotion school-based MBI initiatives should seek to align with local and national policies relating to young people's health, wellbeing and education. For example, in the UK, such key national policies include Closing the Gap: Priorities for Essential Change in Mental Health, Future in Mind and The Five Year Forward View for Mental Health. While the primary KPIs are thus likely to be linked to promotion, prevention and early intervention, examples of other relevant KPIs-which allow a gauge of the wider impact of school-based MBIs-might be linked to assessing (i) the number of adolescents who completed mindfulness training within the project timescales, (ii) the number of schools involved in programme delivery, (iii) levels of non-completion amongst students who commence mindfulness training, (iv) improvements in school teachers' and parents' mental health and wellbeing (i.e. as a result of either directly receiving mindfulness training themselves if connected with the project or due to the indirect benefits resulting from improvements in adolescent levels of wellbeing and/or behaviour), (v) improvements in student levels of school attendance, (vi) improvements in student behaviour, (vii) improvements in student learning performance and cognitive functioning (e.g. attention and executive memory function), (viii) maintenance of primary outcome measures (i.e. health, wellbeing and resilience) at (for example) 12 months following programme completion, (ix) maintenance of mindfulness practice (including maintenance of mindfulness practice support infrastructure) at (for example) 12 months following programme completion and (x) the total cost per participant.
Many of the abovementioned KPIs could be adequately and efficiently assessed using psychometrically well-established scales such as the Stirling Children's Wellbeing Scale (including resiliency subscales; Liddle and Carter 2015) and the Mindful Attention Awareness Scale for Adolescents (MAAS-A; Brown et al. 2011) . For resilience building interventions, the MAAS-A might be more suitable than adolescent mindfulness measures such as the Child and Adolescent Mindfulness Measure (Kuby et al. 2015) , as it has been shown to have good psychometric properties for both healthy and psychiatric adolescent populations. KPIs relating to school attendance and behaviour could be assessed via school records (e.g. days absent and behaviour warnings and/or detention records) and changes in student learning performance, and cognitive functioning might be assessed using (for example) the Behaviour Rating Inventory of Executive Functioning (Gioia et al. 2000) .
Conclusions and Further Considerations
Adolescents with mental health issues experience a number of challenges including stigma, isolation and discrimination. These issues often impact on educational attainment and the potential to live a fulfilling and productive life (WHO n.d.) . In line with the prevention paradox principal, there is growing interest into the roles of broad-based school-integrated health promotion interventions that seek to target a range of resiliency and protective factors in adolescents. Mindfulness reflects one such resiliency-building approach that has been shown to be efficacious in adolescent research studies for cultivating a range of psychological adjustment and coping strategies, as well as directly treating adolescent psychopathology (Agarwal and Dixit 2017; Shonin et al. 2012) .
Emerging evidence indicates that school-based mindfulness resiliency approaches may be a cost-effective means of not only meeting government objectives relating to adolescent mental health, but also for improving the wellbeing of teachers and parents. Furthermore, there is growing evidence indicating that mindfulness can elicit improvements in student learning performance and general classroom behaviour (Shonin et al. 2012) . The fact that it appears mindfulness can also be delivered in an efficacious manner as an internet-mediated intervention further increases its appeal given the cost-effectiveness of this delivery mode. However, notwithstanding these beneficial facets, there remains a need to conduct large-scale empirical investigations that seek to evaluate the effectiveness of school-integrated MBIs at a regional or national level. Furthermore, based on issues arising during the implementation of mindfulness in other applied settings, a further challenge that will likely arise relates to the difficulty in training or identifying a sufficient number of skilled mindfulness teachers. Indeed, according to Van Gordon et al. (2017) , one of the most important factors relating to the effectiveness of mindfulness approaches is not the design, scale or delivery method of a given intervention, but the extent to which the mindfulness instructor is 'soaked in meditation' and can thus transmit an experiential understanding of this ancient contemplative technique.
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